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reported that high levels of caffeine led to a lower incidence of
tumors.  However, Challis and Bartlett (1975) reported that readily
oxidized phenolic compounds—which are constituents of coffee—cata-
lyze nitrosamine formation from nitrite and secondary amines at gastric
pH. For example, these experiments showed that 4-methylcatechol and
the phenolic component of chlorogenic acid (approximately 13% of the
dry weight of the soluble constituents of coffee), exerted catalytic
effects on nitrosamine formation.  This finding implies that several
foodstuffs and beverages, including coffee, may have cocarcinogenic
properties.
Experimental Evidence; Mutagenicity. Coffee is mutagenic to
Salmonella typhimurium strain TA100, whether it is brewed, instant, or
decaffeinated (Aeschbacher and Wtirzner, 1980; Aeschbacher e± al., 1980;
Nagao £££!•» 1979). Although caffeine has been reported to be muta-
genic "to^ bacteria (Clarke and Wade, 1975; Demerec e£ al., 1948, 1951;
Gezelius and Fries, 1952; Glass and Novick, 1959; Johnson and Bach,
1965; Kubitschek and Bendigkeit, 1958, 1964; Novick, 1956), it could
not have been responsible for the mutagenicity of coffee observed in
these reports, since decaffeinated coffee was as mutagenic as regular
coffee and caffeine itself was not detected as a mutagen under the test
conditions used (Aeschbacher et al., 1980; Nagao et al., 1979).
Methylxanthines
Experimental Evidence;  Carcinogenicity. Another widely consumed
class of compounds are the methylxanthines, which include caffeine.
There appear to be no published studies on the carcinogenicity of
caffeine in laboratory animals following chronic oral administration.
In one as yet unpublished study (Takayama, personal communication),
Wistar rats were divided into three dose groups each containing 50
males and 50 females. The first two groups were given 0.2% and 0.1%
caffeine in their drinking water for 18 months beginning at the age
of 8 weeks.  Then, normal water without caffeine was given to the
surviving animals for an additional 6 months. The third group, which
served as the control group, was given normal water throughout the
experiment. All remaining animals were sacrificed 24 months after the
caffeine treatment had begun.  The investigators concluded that there
was no significant increase in the incidence of any type of tumors in \
caffeine-treated animals, as compared to control animals.
Experimental Evidence: Mutagenicity. The methylxanthines—a
class of compounds that are present in tea and coffee—are mutagenic
in at least some test systems. Three of the compounds—^caffeine,
theophylline, and theobromine—have been reported to bfe mutagenic to
bacteria and to cause abnormalities in the chromosomes of plant cells
(see reviews by Kihlman, 1977, and Timson, 1975). Powever, the muta-
genic effects of these compounds in mammals have dot to^n clearly

